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females and non-Hispanic Whites, and among daily smokers, 
those who smoked 20 or more cigarettes per day and those who 
were not considering quitting. Smokers interested in PREPs 
were substantially more likely to rate their perceived lung cancer 
risk as high (40.3% vs. 8.3%) and to worry frequently about 
developing lung cancer (19.7% vs. 4%). 

   Discussion:     These results suggest that there is a substantial 
level of interest among current smokers in cigarettes marketed 
with claims of reduced exposure or harm. Of particular concern 
is that  “ health conscious ”  smokers and heavy smokers not plan-
ning to quit may be especially vulnerable to PREP marketing 
messages and view such products as an alternative to smoking 
cessation. 

       Introduction 
 In recent years, tobacco product manufacturers have introduced 
a range of new potential reduced-exposure tobacco products 
(PREPs), marketed as an alternative to conventional cigarettes 
with advertising claims or suggestions that they are less harmful 
than traditional cigarettes or reduce exposure to toxic constitu-
ents in tobacco and smoke. These new products include modi-
fi ed tobacco cigarettes (e.g., Advance, Omni), cigarette-like 
products (e.g., Eclipse, Accord), and oral/smokeless tobacco 
products (e.g., Ariva, Exalt, Revel) ( Pederson & Nelson, 2007 ). 
Currently, evidence is insuffi cient to determine whether these 
products result in meaningful reductions in risk or exposure 
compared with conventional tobacco products ( Stratton, Shet-
ty, Wallace, & Bondurant, 2001 ). Moreover, the marketing of 
PREPs poses substantial challenges for tobacco control efforts as 
tobacco control advocates and public health experts have raised 
concerns that these products may serve as an alternative to 

                           Abstract 
   Introduction:     In recent years, there has been a proliferation of 
potential reduced-exposure tobacco products (PREPs) market-
ed that claim to be less harmful or less addictive, compared with 
conventional cigarettes. Tobacco control scientists have raised 
concerns about the potential adverse impact of marketing of 
these products for smoking prevention and cessation efforts. 
Although these products have not been widely used among 
smokers, there are few data available on consumers ’  awareness 
and attitudes toward these products. 

   Methods:     Data were obtained from the 2003 and 2005 Health 
Information National Trends Survey, a nationally representa-
tive telephone survey of adults 18 years and older regarding 
health communication and associated beliefs and behaviors. 
Our study population consisted of 6,369 respondents in 2003 
and 5,586 respondents in 2005, of whom 19% were current 
smokers and 28% were former smokers. 

   Results:     In 2005, 45% of respondents had heard of at least one 
PREP product, while only 4.8% had actually tried one. Aware-
ness and use were substantially higher among current smokers 
(55.6% and 12.7%). Awareness was highest for Marlboro Ultra 
Smooth (MUS) (30.2%), Eclipse (18.2%), Quest (7.8%), and 
Ariva (5.4%), while less than 2% for any other product. Of 
respondents who had tried a PREP, 50% cited harm reduction 
or assistance in quitting as a reason for trying the product and 
30% believed that the product was less harmful than their usual 
brand. In the combined 2003 and 2005 dataset, 54.4% of cur-
rent smokers stated that they would be  “ very ”  or  “ somewhat ”  
interested in trying a cigarette advertised as less harmful, while 
only 3.2% of former smokers and 1.1% of never-smokers were 
interested. Among current smokers, interest was higher in 
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cessation for smokers or as a gateway to tobacco use initiation 
among nonusers ( Joseph, Hennrikus, Thoele, Krueger, & 
Hatsukami, 2004 ;  Martin, Warner, & Lantz, 2004 ;  Warner & 
Martin, 2003 ). Indeed, past experience with  “ light ”  and  “ ultra-
light ”  cigarettes demonstrates how smokers may switch to a 
new brand with an expectation of health benefi t, possibly in-
stead of quitting ( Borland et al., 2004 ;  Cummings, Hyland, 
Bansal, & Giovino, 2004 ;  Kozlowski et al., 1998 ;  Shiffman, 
Pillitteri, Burton, Rohay, & Gitchell, 2001 ). While smokers 
continue to believe that low-tar cigarettes are less harmful 
( Borland et al. ;  Cummings et al. ;  Shiffman et al., 2001 ), epide-
miologic studies have failed to show any substantial benefi t for 
smokers who switched from full-fl avor to low-tar brands (Na-
tional     Cancer Institute, 2001). 

 Because PREPs are relatively new and have had only a mod-
est presence in the market, few published data are currently 
available about prevalence of use and consumer interest. Previ-
ous studies have shown that smokers are interested in trying 
PREPs and/or perceive them to have lower health risks, even 
when advertising messages do not make explicit health claims 
( Caraballo, Pederson, & Gupta, 2006 ;  Hund et al., 2006 ; 
 O’Connor, Hyland, Giovino, Fong, & Cummings, 2005 ;  Shiff-
man, Pillitteri, Burton, & Di Marino, 2004 ;  Shiffman et al., 
2001 ). However, most of these products have had limited avail-
ability and marketing and currently appear to have limited pop-
ularity among smokers ( Caraballo et al. ;  Hickman et al., 2004 ). 
To date, only one study has provided national data on preva-
lence of use or product awareness across a range of specifi c 
PREP brands and that study was limited to four brands ( Hund 
et al. ). Additionally, there are no available data on how smokers ’  
interest in PREPs corresponds to general attitudes about disease 
prevention and health promotion. 

 To address this research gap, questions were added about 
PREPs to a nationally representative survey of U.S. adults ad-
ministered at two timepoints in 2003 and 2005. Using data from 
this survey, we sought to address two major aims: fi rst, to pro-
vide national estimates of the prevalence of awareness and use 
of PREP by brand, as well as consumer interest in using PREPs 
and second, to identify correlates of interest in order to under-
stand who is most likely to be interested in PREPs (i.e., demo-
graphics and tobacco use behaviors) and why they are interested 
(i.e., health concerns and consumer attitudes perceptions re-
garding different tobacco products). This study provides base-
line information for ongoing monitoring of awareness, use, and 
interest in PREPs.   

 Methods  

 Data source and sample 
 Data for the study were obtained from the National Cancer 
Institute’s Health Information National Trends Survey (HINTS) 
( Health Communication and Informatics Research Branch of 
the Division of Cancer Control and Population Sciences, 2009 ). 
HINTS is a nationally representative telephone survey of adults 
designed to obtain population-based data on health informa-
tion and health communication; cancer-related knowledge, at-
titudes, and beliefs; and primary and secondary cancer risk 
factors (e.g., smoking, physical activity, cancer screening behav-
ior). The survey, scheduled to be conducted every 2 years, will 

be used by the National Cancer Institute to monitor changes 
among the public in the use of cancer-related information. 

 In this study, we analyze data from two iterations of HINTS 
for which data are currently available. Data were collected for 
the fi rst iteration (HINTS 2003) between October 2002 and 
April 2003 and for the second iteration (HINTS 2005) between 
February and August 2005. Respondents were selected using 
random digit dialing. To ensure adequate representation from 
the two largest minority groups in the United States, telephone 
exchanges with high concentrations of Hispanic and Black resi-
dents were oversampled. Response rates were 55% for HINTS 
2003 and 34% for HINTS 2005 at the household screening level 
and 62.8% for HINTS 2003 and 61.3% for HINTS 2005 at the 
selected participant, extended interview level. These are typical 
of response rates found in other national telephone surveys on 
health ( Chang & Krosnick, 2002 ). Details of this survey and 
sampling design have been published elsewhere ( Nelson et al., 
2004 ), and more extensive information, including the survey 
instruments and datasets, is available on the HINTS Web site 
( http://hints.cancer.gov/ ).    

 The HINTS 2003 sample consisted of a total of 6,369 adults, 
including 1,246 (20% of those who reported their smoking sta-
tus) current smokers and 1,681 (27%) former smokers. The 
HINTS 2005 sample consisted of 5,586 adults, including 1,015 
(18%) current smokers and 1,599 (29%) former smokers (per-
centages calculated unweighted based including only those who 
answered the smoking status questions in the denominator). 
Characteristics of the samples for both 2003 and 2005 are de-
scribed in  Table 1 .       

 Defi nitions and measures 
 There was question variation across HINTS 2003 and 2005 in 
response to time constraints or adaptation to ongoing experi-
ence with the survey questions. In this section, we describe the 
question items that we relied on in the analysis, and we specify 
who the respondents were in cases where only part of the sample 
received the question.  

 Awareness and use  .   Questions about awareness and use of 
PREPs were asked differently in HINTS 2003 and 2005 and are 
described in  Table 2 . Awareness was not measured in HINTS 
2003, but in HINTS 2005, all respondents were asked if they had 
heard of specifi c PREP brands. In HINTS 2005, respondents 
were told that they would be asked some questions about  “ new 
types of tobacco products that have been recently introduced. ”  
They were then asked if they had heard of each of the following 
products in order:  “ Eclipse, Quest, MUS, Ariva, and Revel. ”  Re-
spondents were then asked whether they had heard of any other 
types of new tobacco products specifi ed by the interviewer: 
 “ these would include products like Accord, Advance, Omni, Ex-
alt, and Stonewall. ”  If yes, then respondents were asked, for each 
of these brands, whether they had heard of the product. Respon-
dents could also name any other new tobacco products they had 
heard of. To identify any potential correlates of awareness, we 
created cross tabulations for awareness (of any PREP) with sev-
eral demographic variables, including employment status, edu-
cation level, age, gender, and race/ethnicity. Because MUS 
entered test markets while the HINTS 2005 survey was in the 
fi eld ( O’Connell, 2005 ), we compared awareness of MUS in test 
market zip codes (Atlanta, Tampa, and Salt Lake City) versus 

http://hints.cancer.gov/
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other areas of the country; The U.S. Postal Service Zip Code 
Lookup web tool was used to identify zip codes associated with 
the three test market cities to match up with zip codes in the 
HINTS dataset ( United States Postal Service, 2007 ).     

 Use was measured in both surveys but in different formats. 
In HINTS 2003, current and former smokers were asked about 
PREP use in two questions. First they were asked:  “ Tobacco 
companies have recently introduced new types of cigarettes that 
are claimed to have fewer harmful chemicals or carcinogens. 
These have names like Eclipse, Accord, Advance, and Omni. 
Have you ever tried one of these products? ”  (YES/NO). Then 
they were asked:  “ Tobacco companies have also recently intro-
duced new types of smokeless tobacco products. These have 
names like Arriva, Exalt, and Revel. Have you ever tried one of 
these products? ”  (YES/NO). In HINTS 2005, respondents who 
reported that they had heard of one or more specifi c PREP 
products were asked, for each of these products, whether they 
had tried them (YES/NO). 

 For HINTS 2003, respondents were considered to have tried 
a PREP if they answered  “ yes ”  to either PREP question (for cig-
arette or smokeless tobacco products). To analyze prevalence 
and use of PREPs overall in HINTS 2005, we created dichoto-
mous indicators to represent those who reported they had tried 
any product versus those who had not tried any product. A sim-
ilar variable was created for awareness of any product. In order 
to keep the population consistent across the two survey waves, 
this analysis was limited to current smokers and former smokers 

who quit less than 5 years ago. For those who had actually tried 
a PREP, HINTS 2005 included additional questions about use 
of the product. One or two products were selected from those 
the respondent reported having tried to ask the following ques-
tions about. Respondents were asked whether they now use the 
product (every day, some days, or not at all) and whether they 
smoked less, more, none, or about the same amount of their 
usual brand while using the product. They were also asked what 
their main reason for using the PREP was. We collapsed these 
responses into the following three categories: reduce harm or 
exposure (e.g., reduce health risk, less tar), to help quit smoking, 
and other reasons (e.g., taste, curiosity, cost).   

 Interest  .   In HINTS 2003, interest in PREPs was asked of cur-
rent and former smokers, while in HINTS 2005, it was asked of 
all respondents. In both waves, the question was the same:  “ If a 
new cigarette were advertised as less harmful than current ciga-
rettes, how interested would you be in trying it? ”  (very inter-
ested, somewhat interested, not interested). Because the question 
was identical in HINTS 2003 and HINTS 2005, we combined 
the two datasets to analyze correlates of interest. Interest was 
collapsed into a dichotomous variable (very or somewhat inter-
ested vs. not interested). Because interest was very low among 
former and never-smokers and because smoking status is asso-
ciated with some of the demographic variables in the analysis, 
we limited this part of the analysis to current smokers only. 
Only a small number of respondents had ever tried these new 
tobacco products, so we did not do a similar analysis for corre-
lates of product use. 

 Table 1.      Respondent sociodemographic characteristics: HINTS 2003 and 2005  

  

HINTS I HINTS II 

 Counts % ( CI ) Counts % ( CI )  

  Total 6,369 100 5,586 100 
 Gender 
     Male 2,521 48.1 (48.0, 48.2) 1,929 48.1 (48.1, 48.1) 
     Female 3,848 51.9 (51.8, 52.0) 3,657 51.9 (51.9, 51.9) 
 Age group (years) 
     18 – 34 1,655 31.2 (30.8, 31.6) 1,037 31.0 (30.7, 31.4) 
     35 – 49 1,954 31.0 (30.7, 31.4) 1,490 30.1 (29.7, 30.5) 
     50 – 64 1,492 21.5 (21.1, 21.9) 1,522 22.8 (22.5, 23.1) 
     65 – 79 943 12.9 (12.4, 13.3) 1,122 12.6 (12.2, 13.0) 
     80+ 299 3.4 (3.1, 3.8) 397 3.5 (3.1, 3.9) 
 Race/ethnicity 
     White, non-Hispanic 4,276 71.8 (70.9, 72.6) 4,103 69.9 (68.5, 71.2) 
     Black, non-Hispanic 716 10.5 (10.1, 10.9) 438 10.0 (9.1, 11.0) 
     Hispanic 764 11.7 (11.4, 12.0) 496 13.0 (12.0, 14.0) 
     Other, non-Hispanic 312 6.0 (5.3, 6.8) 299 7.1 (6.1, 8.4) 
 Household income 
     Less than $25,000 1,709 29.1 (27.6, 30.6) 1,307 25.8 (24.0, 27.7) 
     $25,000 to <$50,000 1,745 30.7 (29.0, 32.5) 1,217 24.9 (23.0, 26.8) 
     $50,000 to <$75,000 955 17.4 (16.3, 18.6) 924 21.5 (19.6, 23.5) 
     $75,000 or more 1,214 22.7 (21.6, 24.0) 1,150 27.8 (25.8, 29.5) 
 Education 
     Less than high school 747 16.9 (16.6, 17.2) 687 14.5 (13.9, 15.1) 
     High school graduate 1,828 32.0 (31.6, 32.3) 1,447 29.9 (29.0, 30.8) 
     Some college 1,637 26.8 (26.5, 27.1) 1,545 32.2 (31.1, 33.2) 
     College graduate 1,927 24.3 (24.0, 24.6) 1,696 23.5 (23.0, 23.9)  

    Note.  HINTS = Health Information National Trends Survey.   
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 Table 2.      Survey makeup of questions regarding awareness and use of PREPS: HINTS 
2003 and 2005  

  HINTS I, respondents HINTS II, respondents  

  Q. If a new cigarette were advertised as less harmful than 
current cigarettes, how interested would you be in trying it? 
Would you say  … 

Current and former smokers All respondents 

 Very interested 
 Somewhat interested 
 Not interested 
 Q. Tobacco companies have recently introduced new types of 
cigarettes that are claimed to have fewer harmful chemicals or 
carcinogens. These have names like Eclipse, Accord, Advance, 
and Omni. Have you ever tried one of these products?

Current and former smokers who 
quit within 5 years

 

 Yes 
 No 
 Q. Next are some questions about new types of tobacco 
products that have been recently introduced/Have you ever 
heard of a tobacco product called … 

All respondents 

 Eclipse (Yes/No) 
 Quest (Yes/No) 
 Marlboro Ultra Smooth (Yes/No) 
 Ariva (Yes/No) 
 Revel (Yes/No) 
 Q. Tobacco companies have also recently introduced new types 
of smokeless tobacco products. These have names like Arriva, 
Exalt, and Revel. Have you ever tried one of these products?

Current and former smokers who 
quit within 5 years

 

 Yes 
 No 
 Q. Have you ever heard of any other types of new tobacco 
product? These would include products like Accord, Advance, 
Omni, Exalt, and Stonewall.

All respondents 

 Yes 
 No 
 Q. What other new products have you heard of? All respondents 
 Accord 
 Advance 
 Omni 
 Exalt 
 Stonewall 
 Other (specify) 
 Q. You said that you have heard of (fi ll in with answer/s above). 
Have you ever tried (this/these product/s)?

Respondents who have heard of a PREP 

 Yes 
 No 
 Q. Which one/s? Respondents who have tried a PREP 
 Accord 
 Advance 
 Ariva 
 Eclipse 
 Exalt 
 Marlboro Ultra Smooth 
 Omni 
 Quest 
 Revel 
 Stonewall 
 Other (specifi ed in answer above)  

    Note.  PREPs = potential reduced-exposure tobacco products; HINTS = Health Information National Trends Survey.   
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 To further understand factors infl uencing interest in PREPs, 
we analyzed the interest variable, using a combined HINTS 
2003 and 2005 dataset, in relation to a range of demographic 
(age, gender, employment status, marital status, education, and 
race/ethnicity) and health belief and behavior variables (smok-
ing frequency, cigarettes per day, interest in quitting, perceived 
cancer risk, and attitudes regarding cancer preventability). 
Finally, three statements were included in HINTS to measure 
preventability or fatalism:  “ It seems like almost everything 
causes cancer ” ;  “ There’s not much people can do to lower their 
chances of getting cancer ” ;  “ There are so many different recom-
mendations about preventing cancer, it’s hard to know which 
ones to follow ”  (strongly agree, somewhat agree, somewhat dis-
agree, strongly disagree). In HINTS 2005, these three prevent-
ability/fatalism questions and the cancer worry question 
specifi ed a particular type of cancer rather than asking about 
cancer in general; each respondent was asked about one of three 
cancers (lung, skin, or colon) randomly determined.    

 Statistical procedures 
 Data were weighted to produce overall and stratifi ed estimates 
that would be nationally representative of the U.S. population. 
Every sampled adult who completed a HINTS questionnaire 
received a fi nal sampling weight. The sampling weights were 
derived to adjust for oversampling and nonresponse and were 
calibrated using comparable population characteristics for sex, 
age, race, and education from data publicly available through 
the March 2001 Tobacco Use Supplement to the Current Popu-
lation Survey ( Davis, Park, Covell, Rizzo, & Cantor, 2005 ). 

 To account for the multistage sample design of HINTS, we 
used SAS-callable SUDAAN to calculate population estimates 
and confi dence intervals (CIs). We used cross tabulation with 
chi-square tests for categorical variables to examine bivariate as-
sociations between the outcome variables of awareness and inter-
est in using a PREP by the independent variables described above. 
We also performed a logistic regression for the two-level variable 
of interest in trying a PREP. We included key demographic vari-
ables (gender, age, race/ethnicity, education) in the model along 
with self-reported general health, interest in quitting, and the 
three fatalism/preventability questions described above. The aim 
of the multivariate analysis was to determine whether positive 
relationships with interest in quitting and fatalism/preventability 
observed in the univariate analysis would still be evident when 
controlling for demographic and other variables.    

 Results  
 Awareness of PREPs (HINTS 2005 only) 
 Results from HINTS 2005 indicated that 45% of respondents 
had heard of at least one of the PREPs included in the survey. 
Awareness was substantially higher among current smokers 
(55.6%) than among former smokers (45.2%) and never-smokers 
(40.7%). Awareness also differed substantially as reported across 
brands. Reported awareness was highest for MUS (30.2%), 
Eclipse (18.2%), Quest (7.8%), Ariva (5.4%), Revel (2.2%), and 
Advance (1.2%), while less than 1% for any other product 
(Accord, Omni, Exalt, Stonewall). Brand awareness is depicted 
in  Figure 1 . Nineteen respondents named other  “ new tobacco 
products ”  they had heard of, but most of these products were 
named by only one respondent and did not correspond to 

recognizable PREP brands. Because MUS entered test markets 
while the HINTS 2005 survey was in the fi eld ( O’Connell, 2005 ), 
we compared awareness of MUS in test market zip codes 
(Atlanta, Tampa, and Salt Lake City) versus other areas of the 
country; reported awareness of MUS was actually greater in 
non – test market zip codes than in the test market areas (28.3% 
vs. 20.7%), although the number of respondents in the test mar-
ket areas (29) was small. No signifi cant differences in overall 
PREP awareness were found by employment status, education 
level, age, gender, or race/ethnicity.       

 Trial and use of PREPs (HINTS 2003 and 
2005) 
 Because questions about trial and use of PREPs were asked differ-
ently and of different populations in HINTS 2003 and 2005, we 
report the two survey waves separately here. In HINTS 2003, 
5.6% ( n  = 82) of ever-smokers (including 5.9% [ n  = 77] of cur-
rent smokers and 3.3% [ n  = 5] of former smokers) had tried some 
form of PREP. When divided by type of PREP product, 4% ( n  = 
69) of ever-smokers (including 4.8% [ n  = 62] of current smokers 
and 1.6% [ n  = 7] of former smokers) reported that they had tried 
a cigarette-type PREP, while only 1.5% ( n  = 24) of ever-smokers 
(including 1.7% [ n  = 21] of current smokers and 0.8% [ n  = 3] of 
former smokers) had tried a smokeless tobacco – type PREP. 

 In HINTS 2005, 4.8% of all respondents had tried a PREP. 
Current smokers were substantially more likely to have tried a 
PREP (12.7%) compared with former smokers (1.9%) and never-
smokers (1.7%). Among the 93 respondents who had tried a 
PREP, only half (46) provided the product brand name when 
asked. The only PREP products respondents reported having 
used were MUS (35%), Eclipse (30%), and Quest (24%). Five 
other products were named by respondents as PREPs they had 
tried, but each of these was named by only one participant and 
none corresponded to any known PREP brand. 

 In HINTS 2005, of the 93 respondents who reported having 
tried a PREP product, 89 answered additional questions about 
their use and beliefs about that product. The remaining 4 either 
declined to answer the question or reported that they did not 
know the answer to the follow-up questions. Only 8% (7 people) 
of those who had tried a PREP said they continued to use 
the product every day or some days. However, more than half 

  

 Figure 1.    Brand Awareness, HINTS 2005.           
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(51.2%) said they smoked less of their usual brand or stopped 
smoking it entirely while using the PREP. Half of those who had 
tried a PREP reported that their main reason for trying or using 
the product was to reduce health risks (30.1%) or to help them 
quit smoking (19.2%). The rest cited other reasons, including 
taste, lower cost, and curiosity. One third (32.6%) of those who 
had tried a PREP said that they believed the product was less 
harmful than conventional cigarettes, while 49% said it was 
equally harmful and 9% said it was more harmful.   

 Interest in PREPs (HINTS 2003 
and 2005) 
 In the combined HINTS 2003/2005 dataset, 54.4% of current 
smokers reported that they would be  “ very ”  or  “ somewhat ”  in-
terested in trying a cigarette advertised as less harmful, while 
only 3.2% of former smokers and 1.1% of never-smokers were 
interested. In HINTS 2003, only 59.2% of current smokers stat-
ed they were very or somewhat interested in trying a PREP, 
while in HINTS 2005, this number dropped to 49.8%. We ex-
amined a range of potential correlates of interest in PREPs 
among current smokers in the combined HINTS 2003/2005 
dataset, including variables related to demographics, smoking 
behavior, and attitudes and beliefs about cancer; these results 
are described below and in  Table 3 .      

 Demographics and smoking behavior (current smokers 
only: HINTS 2003 and 2005)  .   Female smokers were more 
likely to be interested in PREPs than males (59.3% vs. 49.9%; 
 p  = .001). No signifi cant trend was observed across multiple age 
categories; older smokers, 35 years old and over, appeared more 
likely to be interested than smokers 18 to 34 years old (56.7% vs. 
50.4%), though this difference was not statistically signifi cant 
( p  = .09). A higher proportion of non-Hispanic Whites (57.1%) 
reported being interested in trying new tobacco products than 
did Hispanic (45.8%) and Black (40.6%) respondents; in direct 
pairwise comparisons, these differences were statistically signifi -
cant. Due to limited sample size for the remaining racial/ethnic 
categories, respondents who reported that they were Asian or 
Native American or did not identify themselves in a given race/
ethnic group were collapsed into a single category (Other, non-
Hispanic). This group showed an overall level of interest in 
PREPs similar to non-Hispanic whites (63.2%), although the 
numbers were too small to further stratify this group. Employ-
ment status, marital status, and education did not show any sig-
nifi cant association with interest among smokers. 

 Differences were observed in relation to smoking status as 
well. Daily smokers were substantially more likely to be interested 
than those who smoked only on some days (58.2% vs. 41.6%; 
 p   ≤  .001). Those who smoked 20 or more cigarettes per day were 
more likely to be interested than those who smoked less than 20, 
though this difference was not statistically signifi cant (61.4% vs. 
55.3%;  p  = 0.068). Contemplating quitting smoking was inversely 
associated with interest; smokers who reported they were seri-
ously considering quitting were actually less likely to be interested 
in PREPs than those who were not considering quitting (59.5% 
vs. 51.7%;  p   ≤  .05). The HINTS 2003 survey also asked smokers of 
light, ultra-light, and other non – full-fl avor cigarettes their reason 
for selecting that brand. Within the HINTS 2003 data, only cur-
rent smokers who reported smoking their usual type of cigarette 
in order to reduce health risks or to try to quit smoking were more 
likely to be interested in trying new cigarettes (78.3% and 65.4%, 

respectively) than were smokers who reported other reasons, such 
as taste, for smoking their usual type of cigarette (58.3%).   

 Cancer preventability and fatalism (current smokers 
only: HINTS 2003 and 2005)  .   Smokers who reported that 
they perceived their lung cancer risk as  “ high ”  were more likely 
to be interested in PREPs than those who described their risk as 
 “ medium ”  or  “ low ”  (59.2% vs. 49.8%;  p   ≤  .01). Smokers who 
reported a prior cancer diagnosis were more likely to be inter-
ested than those who did not, though this difference was not sta-
tistically signifi cant (60.9% vs. 53.7%;  p  = .089). And in separate 
analyses, in both HINTS 2003 and 2005, smokers who worry 
about cancer more often (sometimes, often, all the time) were 
more likely to be interested than those who worry about cancer 
rarely or never. Self-reported general health status and seeking 
cancer information did not show any relationship with interest. 

 Smokers who endorsed statements consistent with fatalism 
and lack of ability to prevent cancer expressed higher levels of 
interest in trying a PREP than did those who disagreed with 
these statements. Those who agreed with the statement  “ It seems 
like almost everything causes cancer ”  were more likely to report 
interest in PREPs than those who did not agree (61.9% vs. 
50.6%;  p   ≤  .001). Similarly, those who endorsed the statement 
 “ There’s not much people can do to lower their chances of get-
ting cancer ”  were more likely to be interested than those who 
did not (62% vs. 51.8%;  p   ≤  .01). Finally, smokers who agreed 
with the statement  “ There are too many different recommenda-
tions about preventing cancer ”  were more likely to be interested 
than those who did not (58.9% vs. 46.7%;  p   ≤  .001).    

 Multivariate logistic regression (current 
smokers only: HINTS 2003 and 2005) 
 Most of the positive relationships observed in the bivariate anal-
yses of correlates of interest were also observed in the multivari-
ate regression analysis controlling for sociodemographic factors 
and other potentially relevant variables. A positive relationship 
was found between female gender and interest in trying a PREP 
(odds ratio [OR] 1.47, 95% CI = 1.15 – 1.87,  p   ≤  .01). A negative 
association was found between Black or Hispanic race/ethnicity 
and interest (Black: OR 0.5, 95% CI = 0.35 – 0.72,  p   ≤  .001; His-
panic OR 0.64, 95% CI = 0.41 – 0.98,  p   ≤  .001). Additionally, 
smokers who were not considering quitting were more likely to 
be interested in trying a PREP when controlling for sociodemo-
graphic and other factors (OR 1.39, 95% CI = 1.05 – 1.84,  p   ≤  
.05). The positive relationships between interest and fatalistic or 
lack of preventability attitudes demonstrated the same pattern 
when controlling for other factors, although one of the three 
( “ There’s not much people can do to lower their chances of get-
ting cancer ” ) was no longer statistically signifi cant. Cancer wor-
ry did not exhibit a signifi cant trend in the multivariate model. 
The multivariate logistical regression analysis is reported in  Table 4 .        

 Discussion 
 Our fi ndings suggest that there is substantial awareness of 
PREPs among U.S. adults, although prevalence of use of these 
products remains relatively low. However, interest in PREPs 
among current smokers is very high. Of particular concern is 
that  “ health conscious ”  smokers may be especially vulnerable to 
PREP marketing messages; half of those who tried a PREP did so 
to reduce harm or assist in quitting, and interest in PREPs was 
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 Table 3.      Interest in PREPs among current smokers, by sociodemographic variables, 
smoking frequency, and health attitudes: HINTS 2003 and 2005  

  

Very or somewhat interested Not interested 

  N % ( CI )  N % ( CI )  

  Total 1269 54.4 (51.3, 57.3) 979 45.6 (42.7, 48.7) 
 Gender 
     Male 491 49.9 (45.4, 54.5)** 459 50.1 (45.5, 54.6)** 
     Female 778 59.3 (55.8, 62.8)** 520 40.7 (37.2, 44.2) 
 Age group 
     18 – 34 328 50.4 (44.5, 56.3) 300 49.6 (43.7, 55.5) 
     35+ 935 56.7 (53.0, 60.2) 677 43.3 (39.8, 47.0) 
 Race/ethnicity 
     White, non-Hispanic 926 57.1 (53.5, 60.7)*** 626 42.9 (39.3, 46.5)*** 
     Black, non-Hispanic 111 40.6 (32.5, 49.2)*** 133 59.4 (50.8, 67.5)*** 
     Hispanic 115 45.8 (37.0, 54.8)*** 124 54.2 (45.2, 63.0)*** 
     Other, non-Hispanic 87 63.2 (51.8, 73.3)*** 59 36.8 (26.7, 48.2)*** 
 Education 
     <12 years 198 53.8 (46.4, 60.9) 162 46.2 (39.1, 53.6) 
     12 years 477 56.3 (51.3, 61.2) 344 43.7 (38.8, 48.7) 
     12+ years 575 53.3 (48.9, 57.6) 448 46.7 (42.4, 51.1) 
 Cigarettes/day 
     1 – 19 492 55.3 (50.7, 59.8)* 364 44.7 (40.2, 49.3)* 
     20+ 551 61.4 (56.7, 65.8)* 309 38.6 (34.2, 43, 3)* 
 Smoking frequency 
     Daily 1044 58.2 (55.0, 61.4)*** 676 41.8 (38.6, 45.0)*** 
     Non-daily 225 41.6 (36.2, 47.1)*** 303 58.4 (52.9, 63.8)*** 
 Considering quitting smoking 
     Yes 801 51.7 (47.4, 56.0)* 681 48.3 (44.0, 52.6)* 
     No 468 59.5 (55.2, 63.6)* 298 40.5 (36.4, 44.8)* 
 Have tried a PREP 
     Yes 96 60.9 (50.5, 70.4) 54 39.1 (29.6, 49.5) 
     No 1166 53.9 (50.6, 57.1) 920 46.1 (42.9, 49.4) 
 Worry about getting cancer 
     Rarely or Never 328 25.2 (21.9, 28.8)** 1087 74.8 (71.2, 78.1)** 
     Sometimes 255 33.9 (28.6, 39.6)** 584 66.1 (60.4, 71.4)** 
     Often 62 33.9 (24.7, 44.5)** 98 66.1 (55.5, 75.3)** 
     All the time 32 39.5 (23.9, 57.7)** 40 60.5 (42.3, 76.2)** 
 Worry about getting colon/lung/skin cancer 
     Rarely or Never 366 11.4 (10.0, 12.9)** 3633 88.6 (87.1, 90.0)** 
     Sometimes 151 14.9 (12.0, 18.4)** 924 85.1 (81.6, 88.0)** 
     Often 34 20.4 (13.0, 30.5)** 138 79.6 (69.6, 87.0)** 
     All the time 32 21.8 (14.8, 31.0)** 85 78.2 (69.0, 85.2)** 
 Perceived lung cancer risk 
     High 226 59.2 (51.9, 66.1)** 126 40.8 (33.9, 48.1)** 
     Medium/Low 304 49.8 (44.2, 55.5)** 261 50.2 (44.5, 55.8)** 
 Ever diagnosed with lung cancer 
     Yes 163 60.9 (52.6, 68.7) 98 31.9 (31.3, 47.7) 
     No 1095 53.7 (50.4, 56.9) 876 46.3 (43.1, 49.6) 
 General health 
     Excellent – Very Good 374 54.7 (49.8, 59.5) 293 45.3 (40.5, 50.2) 
     Good 489 55.0 (50.4, 59.6) 350 45.0 (40.4, 49.6) 
     Fair – Poor 391 53.9 (48.0, 59.7) 316 46.1 (40.3, 52.0) 
  “ It seems like everything causes cancer ”  
     Agree 545 61.9 (56.6, 66.9)*** 314 38.1 (33.1, 43.4)*** 
     Disagree 718 50.0 (46.5, 53.5)*** 659 50.0 (46.5, 53.5)*** 
  “ One cannot lower their chance of getting cancer ”  
     Agree 357 62.0 (56.3, 67.4)** 213 38.0 (32.6, 43.7)** 
     Disagree 906 51.8 (48.4, 55.2)** 760 48.2 (44.8, 51.6)** 
  “ There are too many recommendations to prevent cancer ”  
     Agree 877 58.9 (55.2, 62.5)*** 580 41.1 (37.5, 44.8)*** 
     Disagree 386 46.7 (41.7, 51.8)*** 393 53.3 (48.2, 58.3)***  

    Note.  PREPs = potential reduced-exposure tobacco products; HINTS = Health Information National Trends Survey.  
  * p   ≤  .05, ** p   ≤  .01, *** p   ≤  .001.   
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higher among smokers who view themselves at higher risk for 
lung cancer. At the same time, interest was higher among daily 
smokers not currently considering quitting and among those 
who exhibited more fatalistic attitudes toward their ability to 
prevent cancer. 

 Our results are consistent with previous surveys, suggesting 
that smokers ’  interest in trying PREPs is high, particularly 
among  “ health conscious ”  smokers ( Hund et al., 2006 ;  Shiffman 
et al., 2004 ;  Steinik, 2004 ). However, some focus group studies 
that queried smokers in more detail about their expectations 
and interest in PREPs have found that this initial  “ interest ”  is 
not robust. In particular, smokers expressed doubt about PREP 
health claims, whether they would actually switch to a PREP 
product, and whether PREPs would taste as good as conventional 
cigarettes ( Caraballo et al., 2006 ;  Health Canada, 2003 ;  Lau, 

Kreslake, & Carpenter, 2006 ). In a previous study using data 
from a marketing survey, we found that while personal health 
concerns were associated with interest in PREPs, specifi c con-
sumer behaviors, such as favorable attitudes toward technology 
and a willingness to try new products and trends, were also im-
portant factors ( Parascandola, Hurd, & Augustson, 2008 ). Thus, 
smokers ’  beliefs about and reasons for interest in PREPs appear 
to be complex and multifaceted. 

 The fi nding that smokers who expressed fatalistic attitudes 
toward their cancer risk were more likely to be interested in 
PREPs was surprising and may appear counterintuitive; if smok-
ers are interested in PREPs as a means of reducing their risk, one 
might expect them to be more optimistic about their potential for 
risk reduction. One possible explanation is that smokers who are 
interested in PREPs are smokers who have tried to quit and failed 
and are frustrated with their inability to modify their behavior. 
A study of risk perception in smokers using data from HINTS 
2003 found that smokers tend to underestimate their risks and 
overemphasize their ability to minimize those risks ( Weinstein, 
Marcus, & Moser, 2005 ); however, smokers who are interested in 
PREPs may differ in their attitudes and beliefs compared with 
other smokers. Attitudes about preventability of cancer may also 
be related to other general health attitudes, such as aversion to 
ambiguity and cancer fatalism ( Han, Moser, & Klein, 2006 ;  Powe 
& Finnie, 2003 ). More in-depth exploration of smokers ’  reasons 
for interest in PREPs and relation to other health attitudes and 
behaviors is needed, perhaps, using smaller studies and qualita-
tive methods that allow for more in-depth questioning. 

 Relatively few people had actually tried a PREP product. 
This fi nding is also consistent with other fi ndings in the litera-
ture that suggest that PREP products have not yet seen wide 
commercial availability and success, whether because of lack of 
interest among consumers or lack of investment by manufac-
turers ( Caraballo et al., 2006 ;  Hickman et al., 2004 ). In our 
study, of those who had tried a PREP, few continued to use the 
product, although half did state that they now smoked less of 
their usual cigarette (however, we cannot determine if a similar 
reduction also occurred among smokers who had not tried a 
PREP). This is consistent with the fi ndings related to interest in 
PREPs that suggest that a substantial proportion of smokers are 
interested in trying new products for novelty reasons. In the 
HINTS dataset, there was a substantial apparent increase in the 
proportion of smokers who reported they had tried a PREP be-
tween 2003 and 2005. The small number of respondents who 
had tried a PREP in either wave (62 in HINTS 2003 and 93 in 
HINTS 2005) allows for random variation. Additionally, the 
difference in how the question was asked across the two survey 
waves may have infl uenced this outcome. In HINTS 2005, a lon-
ger list of brand names was provided. Of those who reported a 
product name they had tried, more than half named Quest or 
MUS, which were introduced after the fi rst HINTS survey was 
in the fi eld. It may also be likely that a substantial proportion of 
those who reported use of MUS may have been thinking of a 
conventional Marlboro brand. 

 There are limitations to the HINTS dataset that should in-
form future surveillance activities around PREPs. Because 
some questions were asked of only smokers or were asked of 
only half of the respondents, the power of our study was lim-
ited for some analyses, and some comparisons could not be 

 Table 4.      Multivariate logistic regression 
predicting interest in PREPs among current 
smokers, by sociodemographic variables 
and heath attitudes, HINTS 2003 and 2005  

   OR  (95%  CI )  

  Gender 
     Male 1.00 
     Female 1.47 (1.15, 1.87)** 
 Age group (years) 
     18 – 34 1.00 
     35 – 39 1.22 (0.78, 1.91) 
     40 – 44 1.34 (0.87, 2.06) 
     45+ 1.14 (0.82, 1.58) 
 Race/ethnicity 
     White, non-Hispanic 1.00 
     Black, non-Hispanic 0.50 (0.35, 0.72)*** 
     Hispanic 0.64 (0.41, 0.98)*** 
     Other, non-Hispanic 1.35 (0.80, 2.29)*** 
 Education 
     <12 years 1.02 (0.69, 1.48) 
     12 years 1.06 (0.82, 1.37) 
     12+ years 1.00 
 Considering quitting smoking 
     Yes 1.00 
     No 1.39 (1.05, 1.84)* 
 General health 
     Excellent – Very Good 1.00 
     Good 0.97 (0.73, 1.29) 
     Fair – Poor 0.89 (0.64, 1.24) 
  “ It seems like everything causes cancer ”  
     Agree 1.40 (1.06, 1.85)* 
     Disagree 1.00 
  “ One cannot lower their chance of getting cancer ”  
     Agree 1.31 (0.97, 1.77) 
     Disagree 1.00 
  “ There are too many recommendations to prevent cancer ”  
     Agree 1.44 (1.08, 1.92)* 
     Disagree 1.00  

    Note.  PREPs = potential reduced-exposure tobacco products; HINTS = 
Health Information National Trends Survey.  

  * p   ≤  .05, ** p   ≤  .01, *** p   ≤  .001.   
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drawn. For example, more than half of those who had tried a 
PREP said they now smoked less of their usual brand or had 
stopped smoking it entirely. However, because this question 
was asked of only those who had tried a PREP, we were not able 
to test whether this smoking reduction was limited to PREP 
users (and possibly attributable to PREP use) or occurred 
among other smokers as well. 

 We also concluded that estimates of brand awareness should 
be interpreted cautiously, as some brands (such as Eclipse and 
MUS) have names that are similar to those of other, more wide-
ly available consumer products. MUS fi rst appeared in test 
markets (Atlanta, Tampa, Salt Lake City) in early 2005 (around 
the same time as the Q1 wave of our survey) accompanied by 
national media coverage ( O’Connell, 2005 ). However, given 
the limited availability and marketing of the product ( Giovino 
et al., 1994 ), a substantial portion of the awareness and use re-
ported may in fact be due to misreporting based on the famil-
iarity of the Marlboro name. Our fi nding that reported 
awareness of MUS was higher outside test market areas pro-
vides further support for this conclusion. These observations 
should inform development of product-specifi c questions in 
future surveys. 

 Nevertheless, these fi ndings have some important implica-
tions for tobacco control efforts. The high reported awareness 
of MUS suggests that brand name recognition may be an im-
portant factor in marketing of PREPs. It is important to note 
that last year both Philip Morris and R. J. Reynolds introduced 
new smokeless tobacco products using the familiar brand 
names Marlboro and Camel ( Feder, 2007 ). Other studies sug-
gest that consumers may draw conclusions about a PREP’s rel-
ative safety based on advertisements, even when no explicit 
health claims are made ( Biener, Bogen, & Connolly, 2007 ; 
 Hamilton et al., 2004 ;  O’Connor et al., 2005 ;  O’Hegarty, Richter, & 
Pederson, 2007 ). Thus, consumer awareness of and interest in 
PREPs may be modifi ed substantially by brand name and other 
factors independently of exposure or risk reduction claims. Fu-
ture surveillance of PREP products and advertising should take 
this into account. Additionally, the fi nding that individuals 
who are interested in PREPs are concerned about their health 
but also pessimistic about their ability to quit suggests that 
there is a segment of smokers not being reached successfully by 
current tobacco control efforts who are vulnerable to market-
ing of PREPs. It is important to identify the barriers to quitting 
in this group and to be aware of the impact PREPs may have on 
quitting behavior. 

 Marketing of these new tobacco products remains limited at 
this time, and the introduction of new products into the market 
is a dynamic process. While our survey provides important 
baseline prevalence information about trends in awareness, use, 
and interest in PREPs, this study should be followed by periodic 
surveillance activities, including more targeted surveys in test 
markets and in populations where awareness and use is likely to 
be high. Future development of large-scale surveys like HINTS 
should be complemented and informed by smaller focus groups 
and targeted surveys that allow more in-depth questioning. 
Moreover, in the absence of meaningful regulation of marketing 
claims, data collected in HINTS provide a unique resource for 
monitoring public perceptions and understanding of the risks 
of PREPs.   
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